Residuals, wlien snmeientiy numerous, loiiow 1110 same law or distribution as the true accidental errors. Consequently systematic errors and mistakes might be detected by a direct, comparison of the actual distribution with the theoretical, as carried out in article thirty-four, provided the number of observations is vevy largo. However, in most practical measurements, the residuals nrc not sufficiently numerous lo fulfill the conditions underlying the law of errors, and a considerable difference between their actual and theoretical distribution is quite as likely to be duo lo1 this fact as to the presence of systematic errors. Whatever the number of observations, a close agreement between theory and practice is strong evidence of Iho absence of such errors but it is seldom worth while to carry out the comparison with less than one hundred residuals.
When the residuals are numerous and distributed in tlio same manner as tins accidental errors, the average error of a single observation, computed by the formula
A =     _J___
Vn(n - 1)'
and the mean error, computed by the formula
M = i/IET, V n - 1' satisfy tho relation
;V= 1.253/1. Also the formula;
IS = 0.8453 A    and   E = 0.0745 M
gtvo the same value for the probable evror of a single observation. When the number of observations is limited, exact fulfillment of these relations ought not to be expected, but a large deviation from them is strong evidence of the presence of systematic errors or mistakes. Unless the number of observations is very small, ten or less, the relations should bo fulfilled within a few units in the second significant figure, as is the case in tho numerical example worked out in article forty-two.
Obviously tho arithmetical moan is independent of tho order in which tho observations arc arranged in taking it, but tho order of the residuals in regard to sign and magnitude depends on tho order of tho observations. When there are systematic errors and the observations are arranged in the order of progression of their